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CLAIMS 

A method f^r^Ji^ of mole- 

cules, (^specially in a dilution of ^3^^^^using laser ex- 
cited FCS with measuring times <s 5 0 yi(s andj s diffusion 
paths of the molecules to be analysed, wherein the measure- 
ment is performed in at least one small volume unit of 

(preferably <; 10" 14 ^oryaTrT^/p^ of such a volume, by 

determining material -^spe^ific parameters which are deter- 
mined by luminesceyCQgr measurements of molecules to be 
examined . 



A method according to claim 1, in which translational 
diffusion coefrf icients , rotational diffusion coefficients, 
excitatioiy' and emission wavelengths, the life of the 
respective excited state of a luminescing substituent, or 
combinations of these measuring quantities are determined 
as ttfe material-specific parameters. 



to ja*fe — 3ree 



A method according to ^a*fe — l-ee* 
characterized in that the space coordinates of the measur- 
ing volume a^e changed with respect to the space coordin- 
ates of the Isample volume during analysis in order to 
analyze stationary or very slowly diffusing luminescing 
complexes bj^^ovd\ng the sample volume with respect to the 
measuring fvtolilme/ and/or by changing the position of the 
laser beam aadfor the position of the focus of the detect- 
ing optics wioh time wherein the measured translational 
diffusion coefficients correspond to a combination of the 
actual translational diffusion coefficients and the 
superimposed relative positional change of the coordinates 
of the measuring compartment . 
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A method according to claim 3, characterized in that the 
change of the coordinates of the measuring compartment with 
time defines an apparent diffusion time' of a stationary or 
very slowly diffusing luminescing complex. 

A method according to ^a*ny ot claim^ H. to fr , characterized 
in that the luminescence of a snbstituent is directly 
interacting with the molecule to be determined wherein the 
substituent is a luminophorous ligand or a ligand complex 
the spectroscopic parameters of /which are correlated with 
the type or function of the mo]/ecule to be determined. 

A method according teyg3~irea- ot/onc of ola - iros — 1 - to 5 wherein 
the functional evaluation through the measurement of 
translational diffusion and/or rotational diffusion with 
evaluation of the correlation is performed particularly by 
determining the absolute numb^Pof molecules present and/or 
the variation thereof wa^thr time and/or by determining the 
specific concentrations of structurally distinct ligands 
and/or the ligand complexes and, derived therefrom, through 
the thermodynamic binding constants of specific interac- 
tions and/or the ra Tre yuo iTstarrts^ of specific recognition 
reactions or enzymatic/processes involving ligand-coupled 
molecules . 

A method according i-ofr ^ i^unir nwr wa f: q -j ^ -| fp g - wherein 
the measured moleculjes or molecular complexes are of ionic 
or non-ionic nature/ 



A method according to ^fe. — L oa-o -t — e**e — <e£ — eierrrrrs — i — - to 7 -, 
characterized in mat the measurement takes place within a 
superimposed electric or magnetic field which is constant 
or varying with ttime . 



A method according to claim 8, wherein the ionic molecules 
or molecular complexes of a sample volume are forced to 
pass through tme measuring element or to remain in the 
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10 



11 



13 



A method a 



measuring element fear a short period by means of a recti- 
fied electric fiel/& or an alternating electric field. 

ling tc^grfe — i-e^t-s-fe — OTT^ Ut — r^c^mc ft ^^/p-v* — <j # 
characteri/zedr in that if an electric molecular trap is 
used, the i>abe-3Ted ligand bears a smaller charge than or a 
charge opposite to that of the target molecule to be 
complex^a . 

A method according to ^aJi_Lea^fe — ©ae — of rn.^.i. pnfl —X — fee — it) - ? 

characterizedrqpbn that the analysis is coupled with an 
electrophoresis separation method to separate free dye- 
labeled lig^raob , ^/especially nucleic acid probes, from 
specif ical\^_^y£?r^lexed ligands, especially nucleic acid 
hybrides wherein ligands with a multitude of coupled 
fluorescence dyas are preferably employed. 



12 . A method according tqXa-t- 



lca -s-t — enc — ©. 



±_Cia*flfr9 1 t-G> — 3TT, 



characterized in that the complexes of labeled test reagent 
and analyte and possibly free analyte to/be detected are 
preconcentrated in a first electrophoresis step and the 
complexes to be detected are transported into the measuring 
volume element in a second electrophoresis step. 

A method according tqAafe — 1 - oao t o he — claims — 1 — fe-e — 
characterized in that the luminotzfhorous ligand and/or the 
luminophorous ligand complex hav^^n extinction coefficient 
of & 3 0,000 with a quantum /y^A Id" of s= 0.1 and/or one or 
more dye oligomers are used a.s the chromophorous ligand to 
shorten the effective measui/ina^arTT^ 



14 



A method according to ^pL-l- e a s fc — ©i^e — ©4w claim^j 1 — fe© — 
characterized in that /the measuring compartments are 
arranged at an operating distance of <; 1000 /zm from the 
emergence objective, tne objective either being directly in 
contact with the sample volume or the sample volume being 
separated from the Mergence lense by a transparent sheet . 
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A method according to at .l^a-&fc — one. af claims 1 t re 14 / 

characterized in that defined molecules amd/or equilibrium 
mixtures of molecules and/or kinetic redaction processes are 
analyzed in at least one sample volume element wherein in 
the case of several sample volume/ elements said elements 
are arranged on a two-dimensional carrier in two-dimen- 
sional arrangement, in partj-cjalar on a membrane or sheet 
and/or wafer surface, or^in/k linear way, preferably in a 
capillary system, whe:7e the sample volumes preferably are 
present in or on naturk"i/rr^Tls or cells modified in vitro 
and/or in artificially/prepared vesicular structures, par- 
ticularly vesicles baftsed on liposomes or based on soluble 
polymers having ves/cle forming properties. 



A method according to — Hr&a ut ono of claim^ 1 
characterized /n that the individual sample volumes are 
generated by using a microdispensing system. 



A method according to a-fe- — i-eabiL une — ©f claim^ 1 -tro — 3*6,^ 
characterized in that the access to phenotypically selected 
genotypes on DNA or RNA level is made possible by photo- 
chemical labeling of corresponding measuring positions, 
either \by marking the local position of the respective 
volume element, preferably by employing the laser system 
used fort the phenotype analysis using photochemically 

tances for optical marking, or by enabling 
on of the selected genotype by photochem- 
vat^ble reagents which are in contact with the 
he selected volume elements in a soluble or 
form and can enter a stable chemical interac- 
tural elements of the selected genotype, 
especially b^X psoralen derivatives, and through specific 
binding to a \ coupled structural element, in particular 
activatable substances which are linked to oligonucleotides 
or biotin or aVidin or streptavidin or oligopeptides or 
metal complexing agents or combinations thereof. 



activa 
selecti 
ically 
conten 
surf ace -bou: 
tion with 
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18. A method according to ^t ] twt- of claims 
characterized in that in a screening procedure "substances 
that are possibly pharmacologically active are analyzed 
through \their interaction with specific receptors by 
examining^ said interaction with binding of a luminescence 
labeled ltLgand to receptors wherein natural receptors on 
their carrier cells as well as receptors on receptor- 
overexpreseing carrier cells or receptors in the form of 
expressed molecules or molecular complexes are used. 

19. A method according to art — "least 5TTH — e£ claim^ 1 -fe o 1 £ , 
characterized in that in the analysis of interaction of 
potentially active substances with specific receptors and 
a particular! labeled physiological ligand at least two 
receptors .^tr^Wmployed whose differential binding potential 
is determined! through interfering binding of variants and 
a labeled natural Mgaifd. 

20. A method Vac co rld^Uifig to at leas -k-— ene — e# claim^ l v J B> U^ - 1*9- / 
characterize^jln that in the analysis of interaction of 
potentially active substances with specific receptors or 
intracellular substances of living cells within a sample 
volume the major part of the cells remains capable of 
dividing or metakyplically active. 

21. A method according to a£^_JL^a^fc — ono - — o£> claimS^ 1 fre-*-?ru 
characterized in \that for the detection of specific 
recognition reactions the potential active substances are 
present in complex! natural, synthetic or semisynthetic 
mixtures and said mixtures are subjected to chromatographic 
separation prior to \analysis wherein the labeled ligand 
competing in the specific recognition reaction preferably 
is added to the separated fractions after the chromato- 
graphic separation and subsequently the competition 
reaction is analyzed in the specific interaction with a 
target molecule . \ 
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22 



23 



A method accord! 



characterized 
a sample disperf 




at — re^t — one- 
stead of the chromatographi 
unit is employed 



claimV 4 9*^^o ^24. , 



unit 



A \nethod according to are — least biifcJ' ty£ claim^ 
characterized in that the type and/or number of homologous - 
jlementary nucleic acid molecules in a sample volume 
ilyz^d with at least one labeled nucleic acid probe 
ridization wherein the probe-coupled dye labels 
Preferably will not interact with a possible 
structure of the probe or are preferably capable 
intercalation and thereby change their spectral 



fluoresces 
thiazole or; 



behavior, 
mge dyes. 



especially by using substituted 



24. The method according to claim 23, characterized in that as 
the labeled probes for the detection of nucleic acids 
single-stranded\nucleic acids as excess components with a 
particular polarity {+ or - strand) in the form of synthet- 
ic or cellular RNA$ or DNAs are preferably used. 



25 



26 



A method according too at — l^asi— one— ©i^claim^ 23 -aft4/or ?4», 
characterized in that\the reaction rate of complex forma- 
tion in hybridizationX is accelerated by performing the 
assay in a medium containing chaotropic salts and/or 
organic solvents, particularly phenols. 



A method according to a4 
characterized in that the 
hybridized nucleic acid 
namic stability of the 



claim^ 23 bo — 3-5-, 
*gree of complementarity of the 
analyzed through the thermody- 
)lex . 



27. A method according t^L^fe — Least — on e o£ claim^j 23 be — 2r&y 

the detection of a complementary 
uantified through using an internal 
nternal standard differing from the 
sequence of the /Nucleic acid to be quantified in at least 



A method accordi 
characterized in t 
nucleic acid is 
standard, said 
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one point mutation and the analysis being perfoapm^cL at a 
temperature at which the different conf orinartfions of the 
complexes of probe with internal standard and of probe with 
the nucleic acid molecule to be analyzed are distinct with 
respect to translational dif£*lsion and/or rotational 
diffusion of the dye molecule 



28 



29 



30 



A method according to j£t — leay L — ©»e — of claim^ 1 te-o-- ? 7«, 

characterized in that^l^ha^sensit-ivity fo r complex formation 
with dye-labeled^3^gand is enhanced by an increase of the 
effective associartiorj. rate by adding to the reaction medium 
specific react^ants which reduce the effective reaction 
volume andAzfr change the hydration sheath around the 
reactants ^and/or result in effective concentration of the 
reactant/ by phase separations, in particular by employing 
polymers and/or oligomers, preferably polyethylene glycols, 
dextyanes , proteins , polyvinylpyrrolidone , chaotropic 
reagents, organic solvents. ^ 



7 




A method according to atr^reast OTTO — claim^ Jt fee — 34k* 
characterized in that the complex to be detected is made to 
react by at least one additional ligand which is preferably 
added in excess in order to increase the difference in size 
and/or shape between test rpagent and the complex with the 
analyte to be detectec 



A method according to 
characterized in that 
reaction is increased/bj 



fia — least one — claim^ XT ~be— 3-&, 
;he specificity of the detecting 



performing the formation of an at 
least ternary complex Avith a combination of test reagents 
which preferably are in excess with respect to the analyte 
wherein at least one cest reagent is labeled with at least 
one dye ligand the emission wavelength of which is apt for 
excitation of a fluorescence dye at a second test reagent 
which dye is coupled at least as a monomer, the fluores- 
cence of which dye/ is detected. 



• 9 
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31. A method according to .at — 1paq1 - nnp / of nl^-im^ 1 -fee — 

characterized in that at least two ayalytes are analyzed in 
one sample together in one assay whrough the reaction of 
two different test reagents which are labeled with at least 
two independant and different dye/s and are either excited 
with light of different wavelengt/hs or independantly detec- 
ted by light of different emissaon wavelengths. 



32. A method according to ptt — learsu one — e^-»claim^ 1 tr©— 

characterized in that a paijticular analyte is complexed 
with at least two test reagents simultaneously which are 
each labeled with at least £wo optically distinct fluores- 
cencing molecules wljarein the simultaneous complex forma- 
tion is detectedj^ither I through the formation of an energy 
transfer complex and/or tmrough the correlation in time of 
the signals having difflerent wavelengths of excitation 
and/or emission^ — — ^^^ff^ 



33. A method according to /s.k_Lea^Lt — one of * claim^ 1 t.c 

characterized in that sjamples are analyzed for mixtures of 

vesicular structures ,jj in particular for lipid bearing 

vesicles, especially vesicles of the VLDL, LDL and/or HDL 

types, by staining the vesicles with fluorescence labeled 

antibodies and/or by incorporating f luorophorous label 

// 

molecules specifically and permanently into the vesicular 
structures . 



a 



34 



35 



A method according to a-fe — i^asi — ozie — -e** clain^g, 1 — bo — 3*3 , 

characterized in/ /that products of an in vitro protein 

biosynthesis are/ analyzed for specific binding properties 

JJ- 

or enzyme propemes. 

A method accor/iing to at — lj^a^fc — QrLg__ oft claims 1 -feQ L- 3 4 , 

// 

characterized in that oligomer or polymer distributions are 
// 

analyzed for average translational diffusion coefficients 
and/or average* rotational diffusion coefficients and their 
respective hsJlf widths in the distribution. 



• 
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A method according to a-fe — Least pr m claim^ 1 ~tro — 35 r 

characterized in that in a sampler volume with immobilized 
structure, preferably consisting of fixed cells or cell 
associates, tissues, organells,/ gel structures and other 
three-dimensionally compartmentalized sample volumes, sev- 
eral volume elements are covered with respect to dynamics 
or reaction kinetics of particular molecules wherein the 
positional coordinates o^the volume elements are consid- 
ered as well and the/ volume elements are subsequently 
assembled to a two- 02/ threye -dimensional image. 



37. A method according to at/leasr — orre — UT claim^ 1 

characterized in that complex formation between receptor 
molecules and the ligands which are possibly present in a 
sample is analyzed in competition with dye-labeled ligands 
in solution or with involvement of solid phase coupled 
molecules or with involvement of cell-associated molecules, 
the biological samples being presented in sheets so that 
the measuring compartments to be analyzed are analyzed in 
a preferred distance /of no greater than 1000 jxm. 



38 



A method according /to art — Sre-a^e brTS — o*f* claim^ 1 
wherein kit systems /are used that have been developed for 
assays for the detection of fluorescence depolarization. 



39 



40 



The Vi se °f a method according to claim 3 6 for the two- or 
three-dimensional imaging of dynamic processes or reaction 
kinetic processes in a three-dimensionally structured 
sample\ volume , preferably consisting of fixed cells or cell 
assoQa:a\tes\ tissues, organells, gel structures^ 



The 
< L to - 



:he method according to at ^ 




r e of claim s* 



in situ analysis of surface fixed preparations, 
in particular macromolecular complexes such as chromosomes, 
transcription complexes, translation complexes, or cells or 
tissue structures with the object of localization of par- 
ticular target molecules and/or spatial correlation to 



reference; positions, preferably by using at least two 
ligands labeled according to the invention. 



The use of the method according to a-fe — 3re^s-t _one o£ , claimsj 
1 to 3 8 for V:he determination of reaction efficiency of a 
specific materials conversion or a binding reaction of a 
dye ligand bearing molecule by simultaneously or succes- 
sively exposing to reaction conditions volume elements to 
be evaluated and by performing analysis of the reaction 
products after a defined reaction period. 

The use of the meithod according to -arfe — l ^ast one, r>f * claim^ 
1 -fee — for qualitatively and/or quantitatively covering 
specific molecules\ and/or molecular complexes and/or the 
molecular environment of the molecules and/or molecular 
complexes, in pa^tQTcul'ar for the measurement and/or 
evaluation of phy^i filpg icajlfly active receptors, especially 
surface receptors/a A evaluation of receptor binding ligands 
or ligand complexe^O^f 

The use of the method according to at — Lea ^t ono of * claim^ 
1 Lo 3 - Q as an alternative for radioimmunoassays or enzyme 
linked immunoassays by measuring the competitive binding to 
a receptor molecule of a sought molecule with a luminophor 
bearing ligand. \ 

The use of the method accoAling to a-fe— ie-ar&t — ono of claim^ 
1 t*e — for the analysis of \complex molecular collectives 
such as replicative molecules, in particular nucleic acids 
and proteins or peptides \derived therefrom, complex 
chemical reaction products, complex systems of products 
synthesized in chemical reactions, or complex mixtures of 
secondary metabolites as products of cellular synthesis. 

The use of the method according^ to ^ut— i©as£ on©— e# claim^ 

1 wherein analysis of complex mixtures of substances 

is performed on line with. analytical fractionating. 
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46. The use of the method according to <a-fc — itea^t — ^np claim^ 
1 Cro " 3 8-^ for the determination of the mobilities of mole- 



spermatozoa, monocytes, contractile elements, actively or 
passively transported molecules and membrane molecules. 

47. A device for performing the method according to 'cTE TSa^fc* 



•one or* claims^ 1 < tTtr-3-S with microscope optics known per se 
for laser focusing for the excitation of fluorescence in a 
small measuring compartment of a very dilute solution and 
for confocal imaging of the emitted fluorescence light for 
subsequent measurement wherein at least one system of op- 
tics with high numerical aperture of preferably & 1.2 N.A. 
is employed, the light quantity is limited by a confocally 
arranged pinhole aperture in the object plane behind the 
microscope objective, and/or the measuring compartment is 
positioned preferably at a distance of up to 1000 jxm from 
the observation objective. 

48. The device according to claim 47 for the generation of 
diffraction limiting focusing of a laser beam with a unit 
generating the measuring signal and an observation unit 
wherein at the side of generation of the measuring signal 
an appliance (20) for prefocusing a laser beam (21) , a 
dichroitic mirror (30) for deflecting said laser beam (21) , 
and an additional lens (40) for focusing the laser beam 
onto the measuring volume are provided and wherein the 
observation unit has photon counting appliances (52) , a 
correlation appliance (71) , and a multichannel scaler 
appliance (72) , and the measuring signal is optionally 
processed and/or evaluated in a computer assisted way. 

49. The device according to claim 48, wherein the appliances 
(20) for prefocusing are provided with a lens (22) and an 
array (23) corresponding to microscope optics wherein a 
collineated laser beam (21) is focused on the image plane 



cules , 



molecular complexes, or cells, in particular of 
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B x by a lens L and on the image plane B 2 (first image) by- 
said array (23) . 

50. The device according to claim 49, wherein said array (23) 
is provided with an exchangeable arrangement of lenses for 
the variation of the diameter of the prefocused laser beam 



51. A device according to -at — Ibe-a-i^fc — erre — o-f- claim^ 48 &e — &9 , 

. wherein a detection unit is constituted by two detectors 
(53, 54) with a beam splitter (60) partitioning the light 
(55) emitted from the sample to the detectors (53, 54) . 

52. The device according to claim 51, wherein the emitted light 
beam (55) passes imaging lenses (56, 57) and filter 
elements (58, 59) prior to each of the detectors (53, 54) . 



wherein the detectors (53, 54) detect light of different 
wavelengths . 

54. A device according to at — 1 - oaot — ©ae — e# claim^ 4 8 tro — 5-^, 
wherein one or more detector elements are placed in the 
image plane optionally in the form of a detector array. 

55. A device according to anfe — Ur cret -ot — ono -of claim^ 48 - t - o 54*y 
wherein a pinhole aperture (50) is arranged in the beam 
path (55) . 

56. A device according to a,t- lpa.gt — e«e — e£» claims^ 4 7 -tro — 5^r, 
characterized in that two objectives are used which form an 
angle of > 90° between them. 



57. A device according to at — loaot — e**e — e£ claims^ 47 -to — 5-6*, 
characterized in that continuous lasers having emitted 
wavelengths of > 2 00 nm are used as the light source, in 
particular argon, krypton, helium-neon, helium- cadmium 



(21) . 



53 . 



A device according to at — leers L — one — o£ claims 48 
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lasers or lasers pulsed with high frequency of a 2 0 MHz 
with a power of a 0.5 mW. 



58. A device according to at — luauL unu — CTf" claims^ 47 -tru" 

characterized in that appliances for single photon counting 
such as avalanche diode detectors are arranged in the beam 
path of the emitted light, preferably in the plane of the 
pinhole aperture, for detecting the emitted light wherein 
signal analysis is performed by a digital correlator or 
multichannel counter . 



59. A device according to at leant — ef*e — of claims^ 47 fe*o — 5^, 
characterized in that the measuring compartment is fixed in 
a sample volume between two capillaries, said capillaries 
being provided with a chemically inert conductive coating 
at the outer side, in particular metal vapor deposited 
coating, especially gold vapor deposited coating on a 
chromium priming, wherein the conductive coatings are con- 
nected with a computer controlled rectified field or an 
alternating electric field and are conductively connected 
with each other through the measuring compartment . 

60. A device according to at — iea«-t — an£_o£ claim^ 47— tro — 5*9, 
characterized in that two microscope optics facing each 
other enclose the measuring compartment . 

61. A device, in particular according to a-fc iqaflfr rrF claim^ 
47 tro — 6-6*, characterized in that an electrophoretic addi- 
tional device is provided having at least one electropho- 
resis cell having at least one opening for charging/dis- 
charging of the sample to be analyzed and/or a washing 
solution, a wall electrode, a ring electrode, a Neher 
capillary, an electrode at the tip of the capillary and a 
droplet outlet. 





62. The device according to claim 61, characterized by an 
electric trap having a quadrupole element with at least 



# 
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four electrodes, preferably pin electrodes or vapor-depos- 
ited electrodes in a wafer configuration wherein preferably 
a hole of < 1 mm is lined, preferably in combination with 
at least two additional electrodes in at least a sextupole 
arrangement wherein the quadrupole element is preferably 
provided with alternating voltage and a direct voltage is 
applied to the sextupole electrodes such that the polarity 
thereof is opposed to the charge of the molecules to be 
analyzed. 



63 . A device according to at lHa-s-fc — ©*ie — Of claimaj 61 - and 62* , 
characterized in that the sheet for receiving the samples 
has specific binding properties for molecules due to 
molecular derivatization, in particular in the form of ion- 
exchange ligands or affinity ligands, especially oligopep- 
tides, polypeptides, proteins, antibodies or chelating 
agents, especially iminodiacetic acid or nitrilotriacetic 
acid ligands, particularly sheets having different molecu- 
lar structures of different binding specificity as ligands 
in specific positions. 



characterized in that the sample volume is fixed on a 
sample receiving device which is two- or three-dimensional - 
ly controllable wherein the sample preferably can be fixed 
in defined space coordinates with respect to the measuring 
optics by using two- or three-dimensional piezo drives. 

65. A device according to a±_l^as£ — ooe^el claim^ 61 fr^ 64.,, 
characterized in that said device is equipped with an app- 
liance which deflects the laser beam in defined coordinates 
and/or can definitely determine the position of focusing. 

66. A method for the detection and/or identification of single 
microorganisms , ^particularly bacteria A suspensed cells or 
viruses, wherein specific interact ions or enzymatic activ- 
ities of fluorescence labeled target molecules with sur- 



64 . 



A device according to a-fe — L^Ht, ^fl.fr ^4 
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face-expressed structural elements of natural or genetical- 
ly recombined membrane proteins are detected as the iden- 
tification criteria . 

67. The use of the method according to claim 66 for the detec- 
tion and preparative recovering of at least one specific 
gene of a microorganism whose at least one gene product is 
presented at the inner or outer membrane or envelope. 

68. The use of the method according to claim 66 for the deter- 
mination of the functions of gene products of defined gene 
segments. 

69. A meithod according to claim 1 for the identification of one 
or marejaolecules in several small volume units, character- 
ized/in that several small volume elements are analyzed as 
the meti^urji'hg volumes out of a common larger or several 
small^xc/tation volumes and/or are analyzed successively 
with or\ without changing the space coordinates of the 
measuring^ volume or volumes within the sample. 

70. A device for performing said method using a multiarray 
detector having optics for illuminating an excitation 

. volume comprising all or several measuring volumes or 
having an optical system for the parallel illumination of 
several excitation volumes. 

71. A device for the detection of one or more molecules, 
molecular complexes and/or molecular fragments, in particu- 
lar in a dilution of <s 1 fiM, in small measuring volumes of 
preferably s 10" 14 1 by means of fluorescence spectroscopy 
which device comprises 

a laser beam generation device for the generation of 
a laser beam with a first wavelength, 

a focusing device for the focusation of said laser 
beam onto the measuring volume wherein the laser beam 
is such highly focused within the measuring volume 
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that in essence it exclusively covers the measuring 
volume, 

a detector device for detecting fluorescence radiation 
generated due to the laser light excitation of one or 
more molecules, molecular complexes and/or molecular 
fragments, and 

a pinhole aperture arranged in the object plane within 
the beam path of the fluorescence radiation confocally 
with respect to the measuring volume to limit the 
quantity of fluorescence radiation to be detected by 
the detector device wherein said pinhole aperture has 
a diameter of especially «s 100 /xm and preferably of 
<; 2 0 to 3 0 /im. 

72. The device according to claim 71, characterized in that 
with an image scale of 1 : 100, 1 : 60, or 1 : 40 between 
the measuring volume and the object plane and with a 
measuring volume having dimensions of s 0.1 fim in each 
direction, said pinhole aperture has a diameter of about 
10 ^xm, 6 ^m, or 4 ^im, respectively. 

73. A device according to claim 71 @-r 7 2 , characterized in that 
the optics for the laser beam and/or the optics for the 

-* fluorescence radiation has a high numerical aperture of 
preferably a 1.2 N . A . 

74. A device according to an^-e£*claimS^ 71 - bo -73* , characterized 
in that the measuring volume is distanced from the focusing 
device by up to 1, 00 0 /xm. 

75. A device according to a**y*-e£ claim^ 71 fe o 7 - 4 ^ characterized 
in that the focusing device has a prefocusing device to 
prefocus the laser beam and a focusing objective lens to 
focus the prefocused laser beam onto the measuring volume. 



• 
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76. The device according to claim^ 74 and 1*5 , characterized in 
that the distance between the focusing objective lens and 



77. The device according to claim 75, characterized in that 
between the prefocusing device and the focusing objective 
lens a semitransparent mirror is arranged to deflect the 
prefocused laser beam onto the focusing objective lens. 

78. The device according to claim 77, characterized in that the 
pinhole aperture is arranged at the side of the semitrans- 
parent mirror facing away from the focusing objective lens. 



79. A device according to— any uf^ laims 71 to Tfc , characterized 



in that the detector device has at least one and preferably- 
more detectors for detecting the fluorescence radiation. 



in that between the pinhole aperture^and the detector 
^ device, there is arranged at least one optical filter 
and/or at least one imaging lens and/or at least one semi- 
transparent mirror and/or at least one reflecting mirror. 

81. A device according to any -o£» claim^ 71 b o 8Q », characterized 
by an additional laser beam generation device for the 
generation of an additional laser beam with a wavelength 
different from the first wavelength, an additional focusing 
device for focusing said additional laser beam onto the 
measuring volume in such high an extent that the additional 
laser beam in essence exclusively covers the measuring 
volume, an additional detector device for the detection of 
fluorescence radiation generated due excitation of one or 
more molecules, molecular complexes and/or molecular 
fragments, and a correlator unit which is connected with 
the two detector devices . 



the measuring volume is up to 1,< 




80 . 



A device according to a^y^o£ claim^ 71 characterized 



m 
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82. The device according to claim 81, characterized by 

a T-shaped support with a first supporting arm (65) 
and a second supporting arm (74) connected therewith 
and running perpendicular to the first supporting arm 
(65) , 

holding devices (83, 84) arranged at the ends at the 
faces of the second supporting arm (74) for axial 
guiding and holding of optical elements (lens, filter, 
mirror, detector) for the two laser beams and the two 
fluorescence radiations wherein the focused laser 
beams impinge on a glass slide bearing the measuring 
volume and being separably arranged preferably halfway 
between the two ends at the faces of the second 
supporting arm (74) and held by them, 

wherein the two holding devices (83, 84) can be moved 
synchronously relative to their respective ends at the 
faces of the second supporting arm (74) in the direc- 
tion of the longitudinal extension thereof, the two 
holding devices (83, 84) are extended in the direction 
of extension of the first supporting arm (65) , and the 
two laser beams can be deflected by deflecting mirrors 
and/or semitransparent mirrors (66, 67, 72, 73) 
through optical openings (69) out of the inside of the 
first supporting arm (65) onto the optical elements 
for the laser beams held at the holding devices (83, 
84) . 

83. The device according to claim 82, characterized in that the 
optical elements for the laser beams are arranged at the 
inner sides, facing each other, of the two holding devices 
(83, 84) and the optical elements for the fluorescence 
radiation are arranged at the outer sides, facing away from 
each other, of the two holding devices (83, 84) . 



84. A device according to claim 8 2 *ot-~8-3-, characterized in that 
one of the focusing objective lenses can be positioned by 
an adjusting element which is in particular piezoelectric- 
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ally driven for compensation of an offset of the focuses of 




